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{57} ABSTRACT

A cylindrical grinding machine comprising chucks for
supporting and rotating a workpiece about a selected
axis, a wheelhead assembly selectively displaceable
transverse to the axis including a rotatable grinding
wheel for effecting stock removal from the surface of
the rotating workpiece, a workrest assembly including a
jaw having a workpiece engaging shoe, and means for
selectively displacing the jaw for opposing the deflec-
tive force exerted by the grinding wheel on the rotating
workpiece as it is machined, and means for monitoring
the wear of the jaw including an indicator gauge
mounted on the workrest jaw including a visually ob-
servable needle, a control arm pivotally secured to the
workrest jaw having a first workpiece engaging end
and a second end operatively associated with the indica-
tor gauge, the control arm having a first position
whereat the control arm first end leads the workrest
shoe and a second position whereat the control arm first
end is flush with the workrest shoe, and a spring for
biasing the control arm towards the first position for
maintaining the control arm first end in constant track-
ing engagement with the surface of a rotating work-
piece whereby jaw wear will be indicated by the oscilla-
tion of the gauge needle and the degree of wear will be
indicated by the magnitude of such oscillation.

1 Claim, 2 Drawing Figures
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1
CY LINDRICAL _GRINDING MACHINE

BACKGROUND OF THE INVENTION

The present invention relates to cylindrical grinding
machines.

In cylindrical grinding machines a workpiece to be
ground is supported between a pair of rotating chucks
or work centers. The axis of the workpiece is aligned
with the machine axis defined by the chucks and a rotat-
ing grinding wheel is advanced toward the rotating
workpiece to abrasively remove stock from its cylindri-
cal surface. The force of the grinding wheel tends to
bow the axis of the workpiece and a workrest is pro-
vided to minimize such bowing.

Conventionally, the workrest has at least one jaw
having a workpiece engaging shoe which is operated
via a fixed program to support the rotating workpiece
during machining. When the workpiece engaging shoe
becomes worn, an adjustment is needed to assure proper
functioning of the workrest. Failure to maintain the
workpiece aligned with the machine axis will result in
the workpiece being ground out of round (slightly egg-
shaped).

BRIEF SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
cylindrical grinding machine having a mechanism for
monitoring the wear of the workrest jaws during grind-
ing.

Other objects and advantages of the present invention
will become apparent from the following portion of this
specification and from the accompanying drawings
which illustrate, in accordance with the mandate of the
patent statutes, a presently preferred embodiment incor-
porating the principals of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Referring to the drawings:

FIG. 1 is a side elevational view of a cylindrical
grinding machine made in accordance with the teach-
ings of the present invention; and

FIG. 2 is a partial side view of the workrest assembly
illustrated in FIG. 1 supportmg a workpiece during
machining.

DETAILED DESCRIPTION

The cylindrical grinding machine 10 generally in-
cludes a chuck assembly 12 at either end of the work-
piece for rotatably driving a workpiece W about its axis,
a wheelhead assembly 14 including at least one rotatable
grinding wheel 16 advanceable to effect stock removal
from the rotating workpiece, and a workrest assembly
18.

The workrest assembly includes a lower housing 20
rigidly attached to the grinding machine base 22 and an
upper housing 24 which is slidably supported on lower
housing ways 26. A pair of slots 28 (only one shown) are
defined in the upper housing 24 and a plurality of
threaded bores 30 are defined in the top surface of the
lower housing 20. Accordingly, when the upper hous-
ing 24 is positioned at a selected location along the ways
26, a clamping bolt 32 may be fed through each slot 28
‘and threaded into the appropriate lower housing bore
30 to secure the upper housing 24 to the lower housing.

Upper and lower stepper motors 34, 36 secured to the

2

" drive shafts 46, 48 to advance or retract upper 49 and

lower 50 workrest jaw assemblies.
The upper workrest jaw assembly includes a jaw 51

- having a workpiece engaging shoe 52 secured thereto.
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respective workrest housing portions 24, 20, drive

upper and lower feed screws 38, 40 through associated

An indicator gauge 53, having a visual readout in the
form of a pivotally mounted needle 54, is secured to the
jaw 51 via a bracket 55, and a control arm 56 opera-
tively associated with the gauge needle 54 is pivotally
mounted on the upper jaw 51. A spring 57 extending
from the bottom of the bracket 55 biases the control arm
56 to a first position in front of or leading the upper shoe
52. A spring biased follower 58 of the gauge 53 main-
tains constant engagement with the end of the remote
pivotally mounted control arm 54.

The lower workrest assembly 50 includes a jaw 59
having a shoe 60 secured to the end thereof. This jaw 59
is pivotally mounted on the lower housing via a shaft 61
and is operatively controlled by the lower drive shaft 48
via a jack linkage 62 which includes a pivot block 64
(also pivotally mounted on the lower housing via a shaft
65) and two connecting pivot links 66 which pivotally
connect one end thereof to the drive shaft and the other
end to the lower jaw so that the shaft 48 may displace
the lower jaw 58 to support a workpiece having a diam-
eter which may vary over a relatively large range.

To set up the grinding machine for machining work-
pieces of a selected diameter, a workpiece W is posi-
tioned in the chucks 12 and the upper workrest housing
24 is horizontally advanced until upper shoe 52 engages
the workpiece. Once positioned, the upper housing 24 is
secured to the lower housing 20 with the clamping bolts
32. To complete set up, the lower stepper motor 36 is
operated to raise the lower jaw 59 until the lower shoe
60 engages the workpiece. Thereafter, the upper and
lower motors 34, 36 are operated during the grinding
cycle according to fixed programs to feed and retract
the workrest jaws 50, 59 in a conventional manner to
follow the decreasing diameter of the workpiece.

During the machining operation, the spring 57 biases
the control arm 56 so that it will remain in constant
engagement with the surface of the rotating workpiece.
The fixed program for advancing the upper workrest
will maintain the upper workrest jaw in constant en-
gagement with this surface until jaw wear occurs. As
the jaw wears down, the workrest will no longer con-
stantly maintain engagement with the workpiece which
will grind slightly out of round. The needle 54 which
always tracks the workpiece surface will begin to oscil-
late (FIG. 2) indicating workrest jaw wear and the
magnitude of this oscillation is indicative of the degree
of wear. When the degree of out-of-roundness reaches,
an unallowable extent, compensation for workrest jaw
wear can be affected. The indicator gauge 53, accord-
ingly, produces a visual readout indicative of the round-
ness of the workpiece as it rotates. A constant reading
indicates perfect roundness.

What is claimed is: '

1. A cylindrical grinding machine comprising

means for supporting and rotating a workpiece about

a selected axis,
wheelhead assembly means selectively displaceable
transverse to said axis including a rotatable grind-
ing wheel for effecting stock removal from the
surface of the rotating workpiece,
workrest assembly means including
jaw means having a workpiece engaging shoe, and
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3 4
means for selectively displacing said jaw means for said control arm means having a first position
opposing the deflective force exerted by said whereat said control arm first end leads said

grinding wheel on the rotating workpiece as it is wgrkrest shoe and 2 seconq position ?vherefit
said control arm first end is flush with said

machined, f‘"d_ o 5 workrest shoe, and :
means for monitoring the wear of said jaw means means for biasing said control arm means towards
including ’ said first position for maintaining said control

indicator means mounted on said workrest jaw arm first end in constant tracking engagement
with the surface of a rotating workpiece

including a visually observable needle, . ; .
ontrol arm means pivotally secured to said workr- 10 whereby jaw means wear will be indicated by
¢ P y the oscillation of said needle and the degree of

est jaw means having a first workpiece engaging wear will be indicated by the magnitude of such
end and a second end operatively associated oscillation.

with said indicator means, ¥ % £ % %
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